Quantitation of mRNA levels of steroid 5alpha-reductase isozymes: A method that combines one-step reverse transcription-polymerase chain reaction and separation by capillary electrophoresis.
We developed an accurate, rapid, and modestly labor-intensive method to precisely quantitate mRNA species by one-step reverse transcription-polymerase chain reaction (RT-PCR). This approach combines the high specificity of quantitative competitive PCR with the sensitivity of laser-induced fluorescence capillary electrophoresis (LIF-CE). Both cDNA synthesis and PCR amplification are performed with the same enzyme and site-specific primers, improving the efficiency of cDNA synthesis. The specific target mRNA and a mimic DNA fragment, used as a competitive internal standard, were coamplified in a single reaction in which the same primers are used. The 5' forward primers were end-labeled with 6-carboxy-fluorescein (6-FAM). The ratio of fluorescence intensity between amplified products of the target cDNA and the competitive DNA was determined quantitatively after separation by CE and fluorescence analysis. Using this method, we have been able to precisely quantify the mean amount of steroid 5alpha-reductase (5alpha-R) isozyme mRNA levels in ventral prostate of the rat, detecting 10-fold difference for 5alpha-R1 and 50-fold difference for 5alpha-R2, respectively, in comparison with our previously reported two-step method. Because the competitive RT-PCR presented in this paper enables a more efficient quantitative determination of mRNAs, low-level gene expression could be quantified.